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ABSTRACT 



The purpose of this thesis is the examination of the suitability 
of the construction management approach for use by the U.S. Navy in their 
military construction program. A systems analysis approach was used in 
developing the topic because the system of facility production within 
the Navy is a complex one and the application of a technique like 
construction management to this system could create significant impacts 
on the entire process. In this paper the goals and objectives of the 
Navy’s military construction program are presented as well as the existing 
system that implements the program. The performance of the existing 
system is also discussed. Then construction management alternatives are 
explored and the performance of these alternatives as now used by 
governmental agencies is presented. Hypothetical application of con- 
struction management to the Navy’s construction program is demonstrated 
through the use of model systems and the effects on the system as a 
whole are discussed. The thesis concludes with recommendations concerning 
the further pursuit of this topic. 
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CHAPTER 1 



INTRODUCTION 



1.1 General 



The term "construction management" (CM) is a "buzzword" within 
construction circles which is being used more and more frequently. 

Readers of the construction industry trade journals cannot help noting 
the published claims of success of projects performed through the use of 
CM 

(1) A $12 million, eleven building classroom and laboratory health 
sciences complex completed in 1970 at the Stony Brook Campus of 
New York State University in l^ss than nine months after signing 
of the architectural contract. 

(2) A $21 million, seven story graduate laboratory 

at Stony Broo^ occupied 21 months after the architect was 
commissioned . 

(3) The $22 million expansion to the Greater Cincinnati Airport to be 
completed in 33 months claims to be delivered 55 percent cheaper 
and three years faster than similar facilities provided in a 
conventional manner. 

(4) A $40 million, 1.2 million sq. ft. office building built in Dallas, 
Texas in 24 months - a time saving of 12 months. 

These quotes are likely to be viewed with great enthusiasm by those 
frustrated by the traditional methods of converting a facility requirement 
into concrete and steel. Those who have become seasoned veterans in the 
construction business and who are less idealistic will naturally look upon 
such published claims with a degree of skepticism. Since many of these 
construction "vets" occupy vital roles in the industry, their skepticism 
is understandable, for adoption of any of the CM techniques could have 
significant impacts on their own organizations as well as the whole 
construction business. Thus, CM deserves close scrutiny as to what it is, 
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what it can accomplish and what its potentialities are if decision-makers 
are going to effectively evaluate this alternative system of procuring 
construction. 

1.2 Construction Management - The Term 

What is construction management? This is a very difficult question 
to answer since the word "construction" and the word "management" are both 
sources of considerable confusion in themselves. Webster defines the word 
"construction" as "the act of putting parts together to form a complete 
integrated object."”* In industry practice "construction" is used in a 
variety of ways and scopes. "Construction" can be restricted solely to the 
building phase of a project - the implementation of the plans and specifica- 
tions. "Construction" many times is used to describe the process of design- 
ing and building a project, since design is a prerequisite of putting work- 
in-place. "Construction" is even stretched to include the early planning 
stages of a project as far back as identification of the requirement for a 
facility. The end product of the process is a facility. The facility was 
produced by the act of building which followed the designer’s intent. The 
designer’s product was based upon satisfying a need. "Construction" is 
frequently applied to all these segments of the facility production process. 
Thus, the word "construction" can be the source of some confusion in itself. 

Webster defines the word "management" as "the conducting or super- 
vising of something especially the executive functions of planning, orga- 
nizing, coordinating, controlling and supervising an industrial or business 
project or activity with responsibility for results," and "the judicious use 
of means to accomplish an end."^ This definition coupled with one’s experi- 
ence validates that the terra "management" can be a confusing term as well. 

When the two words are combined to form the term "construction 
management" the confusion which surrounds the term is also multiplied. The 
foreman who supervises a crew of carpenters could consider himself a con- 
struction manager. After all, he directly supervises labor in applying 
material resources to construct an end product. The subcontractors who on 
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many projects physically do 70-80 percent of the work can consider 
themselves construction managers. In addition to being the organization 
responsible for putting the bulk of the work in place, the subcontractor 
is closest to the actual work itself . The subcontractor mus t plan his portion 
of the work, order and receive the material, ensure that his workforce is on 
site when required, and ensure that the work is in accordance with the 
plans and specif ications . No one can deny that the subcontractor is a 
construction manager. The general contractor will be the first to say 
that he is a construction manager and that he always has been. The general 
contractor has the ultimate contractural responsibility to provide the 
facility in accordance with the plans and specifications. He manages the 
portions of work done by his own forces in the same manner as the sub- 
contractor. He also coordinates, schedules, and directs the subcontractors. 
Management of the construction process is important to him, since he has 
usually agreed to build the facility for a fixed amount of money. Waste 
and mismanagement can produce significant losses to the general contractor. 
However, there are other organizations outside the ones that physically 
construct the facility that frequently lay claim to the term "construction 
management . " 

Architects and engineers (A-E) may claim that they perform construc- 
tion management. Drawing the plans and writing the specif ications determines 
the work which a contractor will have to perform, controls the materials 
which he will use, and many times even specifies the method in which they 
will be applied. The A-E also inspects the work and approves shop drawings 
and material submittals to ensure compliance with design intent. 

The owners, particularly large, industrial corporations or some 
federal government agencies have sophisticated facilities engineering divi- 
sions which plan and program construction requirements for their parent 
organization. Although most design and construction is actually performed 
through contracts with A-E f s and contractors, the in-house expertise of 
these organizations allows them to exercise tight control over the process 
of facility production. For example, the Naval Facilities Engineering 
Command (NAVFAC) performs this function for the U.S. Navy and in some cases 
for other services and agencies. In addition to maintaining and operating 
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world wide Navy shore facilities, NAVFAC also identifies and plans for 
facility requirements, develops projects to satisfy these requirements, 
assists decision-makers in determining the priority of projects, obtains 
funds to accomplish the projects, and designs and constructs the projects. 
Most projects of significant size are designed by private A-E and 
constructed by contractors, but NAVFAC closely monitors the design and 
construction. In some cases NAVFAC may perform design and/or construction 
In-House. In any case, there is little question as to why NAVFAC and 
other similar organizations perceive themselves as construction managers. 

There are other organizations who exercise influence in the 
management of construction. Banks and lending institutions exercise control 
by perhaps limiting the size, scope and nature of projects the owner can 
undertake, and they often influence whether or not a contractor can even bid 
on a project. Bonding companies are keenly interested in the efficient 
management of a project to ensure their contractors remain solvent. 

Safety organizations such as the Occupational Safety and Health 
Administration (OSHA) control the construction to the extent that certain 
safety features are provided for in the new facility and that safe con- 
struction practices are used. Insurance companies likewise are interested 
in the safe management of construction and they use inspection, investiga- 
tion, and their rate structure to exert some control over the process. 
Testing firms and laboratories exercise control over construction by cer- 
tifying that material specifications have been achieved. Even professional 
and industrial associations have a role in construction management. 

The American Institute of Architects (AIA) , American Society of 
Civil Engineers (ASCE) , Consulting Engineers Council, National Society of 
Professional Engineers (NSPE) , Associated General Contractors of America 
(AGC) and like organizations set standards of performance that their members 
are to abide by in the process of designing and constructing. Other organi- 
zations set the standards for materials. The American Society of Testing 
Materials (ASTM) , American Concrete Institute (ACI) , American Institute of 
Steel Construction (AISC) , and other similar organizations influence the 
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construction process in this way. Therefore, depending on one's role(s) 
in the multi-faceted construction industry the perceptions of what the 
term "construction management" means can be very diverse. To maintain 
understanding throughout the rest of this thesis, the need for defining 
the term "construction management" becomes essential. 

1. 3 Construction Management Defined 

The term "Construction Management" on a given project shall mean: 

(1) The application of construction expertise to the design phase in the 
form of market analysis, estimating, cost alternative generation, 
constructability control, and contract packaging decisions 

(2) The supervision, coordination and inspection of the multiple con- 
tractors and the provision of construction support items in the con- 
struction phase 

(3) The responsibility for the scheduling and control of cost and time 
for the integrated process of design and construction, and 

(4) The delivery of services in a professional manner 

Further "construction management" as defined shall hereafter be referred 
to as "CM" to reduce the possibility of confusion with other roles in the 
construction process. This attempted definition of CM can now at least 
provide a boundary in which the further discussions of the CM approach 
can take place. A comprehensive discussion of CM is covered in Chapter 4. 

1.4 CM - Its Origin 

CM certainly did not evolve based on the brainstorm of some profit- 
hungry entrepreneur. It was not developed specifically to slash construc- 
tion time, or specifically to combat inflationary forces. Its origin is 
rooted in a much deeper cause - that of owner dissatisfaction. Owners as 
the users of newly constructed facilities have become increasingly dis- 
satisfied with the ways buildings are designed and constructed. John H. 
Newman of Tishman Realty and Construction Company, Inc., a large owner- 
builder, gave a fair appraisal of the attitude of many owners when he said, 
"Owners are tired of buildings that don't work as intended and don't get 
built on time or within the budget." These owners as facility users may 



be completely ignorant of the science of design and construction; however, 
common sense tells them something is lacking in the design and delivery 
of construction. 

Generally speaking, it has been the lack of effective management 
that has created the disdain for the design and construction process. 

Years ago during the Industrial Revolution the manufacturing industry was 
faced with the problems of planning, designing, implementing, operating, 
controlling, and coordinating production processes. Then these production 
processes had to be integrated with the processes of marketing, selling 
and servicing the product. Without the coordination and control that the 
management process provides, the large industrial firms of today simply 
could not exist. The twentieth century has seen a rapid development in 
the art and science of management, due to the critical needs of industry. 
These critical needs are just as apparent in construction today as they 
were in the manufacturing industries decades ago. Construction has 
become a complex business - buildings and facilities are more complicated 
to construct; a multitude of building materials are available on the 
market; designs are more intricate; the construction product must be 
suitable to its environment; the cost of construction has skyrocketed; 
and the new construction worker is well paid, educated and quite 
independent . ^ 

An official of the General Services Administration identified 
the problems which prompted owners to switch to the CM method more 
specifically as: 

(1) increased cost of construction 

(2) lower productivity of construction resources 

(3) increased complexity of projects 

(4) increased involvement of communities in environmental considerations 

(5) rapidity of change 

(6) general contractors high contingency cost included in his bid to 
offset the above conditions 
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1 . 5 CM - The Functions 

Contrary to the impression left by most periodical articles 
that CM firms perform all the management functions required on a construc- 
tion project and do them well, the CM's responsibilities are quite 
specific, though they may vary from job to job. The CM system brings into 
the design phase construction-oriented inputs which are usually not 
included under the traditional system. Since construction contracts are 
awarded to numerous contractors rather than a general contractor under 
this system, the CM actually assumes most of his responsibilities during 
the construction phase. The difference is the relationship of the builder 
to the owner. While a general contractor’s relationship is strictly "arms 
length," the CM-owner arrangement is intended to be professional, which 
should give the owner more control over his project. The CM works for a 
fee and in many cases bears no financial risk in the project, which 
should reduce the conflict of interests between the owner and CM. Some 
prefer to say, "He’s on the owner's team.” 

To illustrate the scope of a CM’s typical responsibilities, the 
following list of functions is provided. They will be discussed in detail 
in Chapter 4. 

PREDESIGN 

Performs Construction Market Study 
DESIGN PHASE 

Provides Construction Economy Inputs 

Performs All Estimating 

Provides Bid Packaging Recommendations 

Performs Design Reviews 

Makes Long Lead Material Procurement Recommendations 
BID PHASE 

Assists in Potential Bidder Identification 

Serves as Bidder Information Source 

Advertises, Holds Bid Openings and Awards Contracts (optional) 



CONSTRUCTION PHASE 
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Provides Temporary and Common Use Facilities 
Directs, Schedules and Coordinates Contractors 
Maintains Quality Control Program 
Performs Initial Progress Payment Review 
Initially Processes Change Order Requests 
Provides Initial Shop Drawing Submittal Review 
Maintains Project Safety Program 

ALL PHASES 

Produces and Updates Integrated Project Schedule 
Maintains Project Management Information System 

1 . 6 CM - The Benefits 

The CM approach to construction procurement allows the overlap of 
the design and construction phases , which is sometimes called " fas t- tracking . " 
This allows the construction phase to be started when the working drawings 
and specifications are complete enough for a logical beginning, such as the 
site preparation and excavation. Thus, phased construction allows for 
timesaving. Since work is bid a short time before it is actually supposed 
to start, the bidders can reduce their contingencies because the uncer- 
tainty of labor and material cost fluctuations is reduced. Time and cost 
savings should also accrue from the CM's efforts in the design phase to 
make the project construction efficient. The quality of the project 
should be ensured since the CM has no financial interest in "cutting 
corners," and his professional reputation and his ability to get more 
jobs depends on his ability to deliver quality projects on schedule and 
within the budget. Although the previous description may sound like an 
endorsement of CM, it must be recognized that CM is different in many 
respects from a traditional technique of procuring construction where 
design, bid, and construction are basically treated as three separate 
sequential phases. Replacing a tried and true system, even though it may 
not be the most efficient, with a new method must be approached with 
careful and thoughtful analysis. This paper is intended to serve as a 
beginning in such an analysis. 
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1.7 Why Study CM? 

Some people may question the need for studying the CM approach. 
Perhaps some have semantical difficulties with the words "construction 
management" as discussed earlier in this chapter. Perhaps some see any 
break from traditional modes as an indicator of subsequent organizational 
upheaval. However, any system which has the potential of being more 
responsive to an owner’s or facility user's needs is worthy of examination 
no matter what that system may be or may claim to be. 

Peter Drucker says, "Managers must learn to build and manage an 
innovative organization. They must learn to build and manage a human 
group that is capable of anticipating the new, capable of converting its 
vision into technology, products, processes and services - and willing 
and able to accept the new."^ 

Therefore, two reasons are offered as to why this topic should be 
of specific interest to the Navy. The first is a defensive motive to 
protect one’s self and to remain flexible to a changing environment in 
order to permit continued procurement of construction in an effective 
manner. One authority has predicted that 50 percent of all building 
construction will be done on a design-build concept within five years. 

The second is an offensive motive designed to exploit potential gains 
which could make the facilities production more effective for the Navy. 

1 . 8 Management Analysis 

If the CM method is to be adequately explored for use by the Navy, 

then a systematic approach to management analysis must be used. It has 

12 

been written that we should "beware of technique advocates." One should 
consider the entire system in which we function before committing an 
organization to a new "idea." One aspect of a system may be optimized to 
the detriment of the other parts and even the system as a whole. Thus, 
for this study a systematic management approach for analysis has been 
selected . 
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The systems approach initially gives the "big picture" from 

which specifics of the overall system can be focused on as required. In 

a complex setting such as the Navy and its facilities arm, NAVFAC, new 

techniques such as CM must be evaluated in a systems context in order to 

be properly assessed. Systems approaches are becoming more and more 

accepted as an evaluation tool, and this is evident with the increasing 

concern about things such as life cycle costs, environmental impacts, and 

energy efficiency. De Neufville and Stafford provide one of the simplest 

descriptions of a systematic analysis by identifying the five basic steps 

as: (1) definition of objectives, (2) formulation of measures of 

effectiveness, (3) generation of alternatives, (4) evaluation of the 

alternatives and (5) selection. The reader will note that these steps 

emerge in the model used to outline the logic of this thesis presented 

13 

later in this chapter. 

Management analysis, in addition to being systems oriented, should 
also evaluate alternative operating systems and subsystems with respect to 
an organization’s ultimate purpose and the resources that are available to 
implement the system. Gerald Nadler developed the model shown in Fig. 1.1 
to illustrate this notion. He states that the first requirement of an 
organization is a purpose and the second is resources required to achieve 
the purpose (Step 1) . The presence of certain resources or the non- 
availability of others can affect the stated purpose or generate additional 
ones. Thus, there is an interaction between purposes and resources (Step 2). 
In order for resources to be employed to satisfy the purposes, systems 
must be developed (Step 3). Systems also have a feedback effect on pur- 
poses and resources. A change in a management system can require 

use of different resources and can even eliminate organizational purposes 
14 

(Step 4). The key concept here is that purposes, resources and systems 
all interrelate with each other, and this interaction is extremely impor- 
tant when considering the application of a system like CM for use in the 
Navy procurement of contract construction. 
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Fig. 1.1. Nadler 's PRS Model. 
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Another perceptive notion that can be very useful and complimentary 
to a systems analysis is one promulgated by Russell Ackoff. He 
distinguishes between solutions which are of an optimizing character and 
those which are of an n adaptivizing M character. ^ The quantitative world 
of operations research has introduced the widespread notion of optimization. 
Ackoff maintains that too often the goal of planning is optimization - how 
can the existing system be made more efficient? He maintains that the 
focus of planning should be "adaptivization . 11 This is a broader approach 
that seeks to consider the total system and develop alternatives which will 
make the system more effective rather than just more efficient. Where 
optimization may try to develop a more efficient stacking arrangement for 
pallets in a warehouse, adaptivization may determine that the warehouse is 
not needed at all by making some other changes in a plant’s operation. ^ 

The foregoing notions can be viewed as purely theoretical; however, this 
writer believes that analyses of problem areas, existing systems, and 
alternative proposals can be much more comprehensive when evaluated in 
adaptive systematic contexts, even if only used in a quantitative sense. 

None of these "academic 1 ' notions suggest the exclusion of "real world" 
problems that could impact on a proposed alternative. In fact, the way 
they are postulated seems to encourage consideration of all possible 
impacts. When a decision-maker adopts an adaptive-systematic frame of 
mind and momentarily removes himself from the arena of the day's business 
to stand back and view his organization and proposed alternatives as they 
affect the "big picture," he becomes more perceptive and more effective 
as well. 

1 . 9 Purpose and Scope of Thesis 

The purpose of this thesis is the examination of the suitability 
and potential benefits of using CM for the procurement of NAVFAC contract 
construction. Can CM be of some use to the Navy? Can it help the Navy to 
accomplish its missions, goals and objectives more effectively? Can CM 
achieve more productivity out of each tax dollar NAVFAC has allocated for 
construction? The scope of the study shall be of an exploratory nature, 
for this thesis is not designed to present a comprehensive action plan for 



13 



implementation of CM within NAVFAC. But hopefully, it will serve to 
answer general questions in the readers’ minds about the CM method, 
the NAVFAC construction system, and the possible impact of the use of CM 
by NAVFAC. The exploratory character of the study may also open up topics 
for future study. 

1 . 10 Methodology of Thesis 

A model of the methodology used in this thesis has been adapted 
from a management systems model developed by Dr. Eugene Konecci of the 
Graduate School of Business of The University of Texas at Austin. The 
model is depicted in Fig. 1.2 and the elements of the model are numbered 
to correspond with the following explanation: 

(1) First the goals and objectives of the system must be stated. In 
the case of the Navy the beginning point would be the mission of the 
Navy, followed by more specific goals, particularly relating to 
shore facility requirements and construction of new facilities. 
Certain assumptions may have to be added to begin the process of 
translation of these goals into a program. 

(2) The translation of goals into a program must first be ’’strained 
through the constraint sieves.” The various sieves could represent 
different levels of constraints placed upon the development of a 
program. For example, sieve A could represent congressional con- 
straints; sieve B, Department of Defense constraints; and on down 
through NAVFAC policy constraints. The sieve notion does not neces- 
sarily have to follow organizational lines. For example, one sieve 
could be used to indicate behavioral or public opinion constraints. 
The sieve idea can be viewed in the context that sieves to the left 
are more fixed than sieves to the right. To illustrate this point, 
it is logical to assume that changing a law, a Congressional con- 
straint, would be significantly more difficult than changing NAVFAC 
policy. 

(3) The next input to the system is the available resources. Resources 
could include talents, organizational structures, funds. 
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information systems or any item which allows goals to be translated 
into a program. 

(4) The next logical step is the statement of the program, which is the 
plan to be implemented to bring about realization of the stated 
goals and objectives. This will be the statement of NAVFAC's 
existing program for the planning, programming and acquisition of 
facilities . 

(5) Following the statement of the existing program, alternatives will 
be introduced and discussed. These include the forms and features 
of CM that could conceivably be applied to the Navy's construction 
procurement system. 

(6) The next step in the model is the performance measurement phase. 
This phase measures the effectiveness of the various techniques 
of construction procurement, which include the existing system 
as well as the alternatives. The evaluation will attempt to 
stress functional strengths and weaknesses of systems and 
techniques. This will be augmented by results from actual projects 
to the maximum extent possible. 

(7) The subsequent setp will be a synthesis of the evaluated 
alternatives into hypothetical models for use in procurement 
of contract construction by the Navy. Trade-offs that must be 
made to arrive at these various models will be discussed. The 
impacts, consequences, and required changes which will occur as a 
result of implementation of these models will be predicted. The 
feedback loop represents the effect of using a model or the various 
components of the system. For example, the use of a particular 
model system could require changes in various constraints to 
allow it to be used or to *be effective. It could even impact on 
the resource structure and on the way the existing program is 
stated. Although this thesis will make one cycle within this 
system, the initial feedback will be predicted. 
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(8) The final step is the output statement, which will present the 
conclusions and recommendations resulting from this study. The 
recommendations will provide follow-up actions which can be 
taken. 

To apply the model to the actual presentation of material in this 
thesis, the following should serve as a guide. The discussion of goals 
and objectives, constraints and resources is contained in Chapter 2 
while the existing program statement is presented in Chapter 3. The 
discussion of the alternate CM systems and techniques is discussed in 
Chapter 4. The evaluation phase is covered in Chapters 5 and 6. 

Chapter 5 is an evaluation of the existing Navy system and Chapter 6 
evaluates the alternative CM systems. Chapter 7 is the presentation of 
hypothetical construction procurement systems for use by the Navy and a 
discussion of what feedback these systems might return to the earlier 
stages of the model. Finally, Chapter 8 will be the output or the con- 
clusions and recommendations for further study and action. 

It should be noted that this thesis represents only one pass 
through the model. To properly treat a topic such as CM, numerous 
cycles must be made through the model with each pass analyzing more 
specific elements of the system and more quantitatively oriented data. 
This paper should help in determining whether subsequent passes through 
the model are necessary at all. 
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CHAPTER 2 



THE OBJECTIVES AND ENVIRONMENT OF NAVY CONSTRUCTION PROCUREMENT 

2 . 1 General 

This chapter will seek to establish (1) the objectives for which 
Navy contract construction is performed, and (2) the environment 
which constrains and provides resources to the planning, designing, and 
building of new facilities. 

2 . 2 Fundamental Objectives of the System 

To begin any systematic analysis one must have a clear idea of what 
the basic goals and objectives are of the organization in which the study 
is being made. The fundamental objectives of the entire organization need 
to be considered, even though on the surface this may even seem extremely 
elementary. At best, it can serve to eliminate choosing alternatives which 
actually impede an organization from realizing its goals. 

In the context of construction procurement by the U.S. Navy, there 
are three levels where basic purposes are defined. Hopefully, the Navy 
construction program is seeking to support these objectives. The three key 
levels where the purposes of the defense structure and facilities support 
emerge are: 

(1) the Department of Defense (DOD) 

(2) the U.S. Navy 

(3) the Naval Facilities Engineering Command (NAVFAC) 

A presentation of the defense hierarchy structure and how NAVFAC's 
construction program fits into accomplishing the goals of national 
security is included for those unfamiliar with the subject. Assuming 
that the knowledge of the public may range from total ignorance of the 
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construction function within the Navy to the intimate knowledge of it as 
possessed by the Civil Engineer Corps (CEC) officers and NAVFAC employees, 
meaningful conclusions could not be drawn from a presentation of alterna- 
tives without knowing the goals of the defense structure and how the 
Navy's construction system seeks to fulfill these goals. 

The Department of Defense maintains and employs armed forces to 

(1) Support and defend the Constitution of the United States against all 
enemies, foreign and domestic; 

(2) Ensure, by timely and effective military action, the security of the 
United States, its possessions, and areas vital to its interest; 

(3) Uphold and advance the national policies and interests of the United 
States; and 

(4) Safeguard the internal security of the United States.^" 

The fundamental objectives of the Department of the Navy, within the 
Department of Defense, are 

(a) To organize, train, equip, prepare, and maintain the readiness of 
Navy and Marine Corps forces for the performance of military missions 
as directed by the President or the Secretary of Defense, and 

(b) To support Navy and Marine Corps forces, including the support of 

such forces and or forces of other military departments, as directed 

by the Secretary of Defense, which are assigned to unified or 

specified commands. Support, as here used, includes administrative, 

personnel, material and fiscal support, and technological support 

2 

through research and development. 

The purpose of the Naval Facilities Engineering Command is to pro- 
vide support to the operating forces of the Navy, the Marine Corps, other 
components of the Naval Material Command and other offices and organiza- 
tions in regard to shore facilities and related engineering, material and 
_ 3 

equipment . 
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Though these missions do not give any information on how things 
operate, they do give a statement of purpose - a statement of what the con- 
struction program is trying to assist. The next step then is to examine the 
environment in which the construction program must operate. 

2.3 Environment 

The environment for Navy military construction includes many segments 

such as : 

(1) the military environment 

(2) the public environment 

(3) NAVFAC ? s organizational structure 

(4) the construction industry 

2.3.1 Department of Defense/U.S. Navy Environment 

2. 3. 1.1 Organization 

The military environment here means the Department of Defense and the 
Department of the Navy. Figure 2.1 shows the organization of DOD and how 
the Navy fits into the national defense structure. The Department of the 
Navy is located on the readiness and support side of the organization and 
the arrows flowing to the operational side indicate to what element of DOD . 
the support is directed. Figure 2.2 shows the basic organization of the 
Navy, with NAVFAC located under the Chief of Naval Material as one of 
the principle systems commands. NAVFAC, through its headquarters and 
field activities, provides facilities support to the operating forces 
of the Navy and Marine Corps. 

NAVFAC functions much as the facilities arm of a large company 
would. The big difference, of course, Ls in the nature of the require- 
ments. While a company’s investment in construction is in expectation of 
eventual financial returns, the Navy’s investment in facilities is for 
different reasons. The Navy expects a return, but is expects it to be in 
the form of enhancing of the naval service’s ability to accomplish its 
mission. This tends to be a very difficult area to quantify, though it has 
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Fig. 2.1. Department of Defense. 
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been attempted. James Schlesinger, former Secretary of Defense, wrote in 
1963 that a strict quantitative analysis of the submarine based Polaris 
IRBM system to the land based Minuteman system would show the Minuteman 
as much more cost efficient than the Polaris. The procurement costs of the 
Polaris missiles are higher; a submarine is an expensive launching platform 
requiring two large crews, port facilities, two months a year overhaul time, 
and time to move on and off station. The Polaris is reportedly less destruc- 
tive and less accurate than Minuteman. But what about the invulnerability 
of the Polaris, and the resultant diversion of Soviet military resources into 
antisubmarine warfare investments? Emphasis on easily quantifiable figures 

can distort the picture. "Simple dedication to efficiency in the spirit of 

4 

operations research might easily lead to the wrong decision.” Thus, the 
simple quantitative oriented present value models of the enlightened busi- 
ness executive are insufficient. Major military decisions must then be 
more qualitative in nature. Theoretically, the Navy is more interested in 
what a new weapons system, or a new drydock,or a new training facility will 
do for them in terms of better accomplishing their mission without regard to 
cost. However, there is much concern about cost in military decision-making 
for this is due to the influence of the public environment. It is impera- 
tive, though, that decision makers view alternatives first in terms of their 
impact on mission accomplishment. Over quantification can lead to systems 
which appear to be cost effective, but which, in fact, may be mission 
ineffective . 

2. 3.1. 2 Requirements 

The nature of the requirements of the military are such that great 
premiums are placed on responsiveness and flexibility. This responsive 
stance extends into areas of construction support as well. The Navy 
Seabees ' primary function is to provide advanced base construction for 
military operations at any point on the globe. However, military reactions 
to events in the Western Pacific could very likely cause a significant 
increase in activity at a Navy ammunition depot in Oklahoma. That event 
could also cause the transfer of several fighter squadrons from the East 
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Coast to the West Coast. Such sudden shifts or changes in activity could 
strongly affect facility needs in a short time frame. If new construction 
is required to fill these stateside needs, then these requirements will 
most likely be satisfied through contract construction. The quick readjust- 
ment of the posture of the armed forces can impose a very short planning 
horizon on the delivery of construction, creating a challenge for a process 
which is normally quite deliberate. 

The rapidly changing events in the military environment may not 
only be in response to worldwide military and political actions, but they 
could also be the result of technology breakthroughs such as the introduc- 
tion of a new type of aircraft, a new missile ora new waterborne surface 
craft for which existing support facilities may not be adequate. Other 
events such as an energy crisis, new environmental standards, and highly 
political decisions (i.e., base closures and realignments), can affect 
facility requirements in a sudden fashion. As a result, defense construc- 
tion agents, like NAVFAC, are expected to react in an expeditious manner to 
see that the newly created requirements are satisfied. 

2.3.2 Public Environment 

Unlimited resources, however, are not available to dedicate to a 
"super responsive, mission-oriented utopia." The public environment acts 
as a continuing constraint on the military establishment through civilian 
control as guaranteed by the Constitution and Congress. The Congress, 
through its powers, controls the activities of the armed services. Not 
only are specific actions and practices of the military controlled to some 
extent by the Congress, but also the allocation of financial resources by 
the legislative branch is a strong constraint on defense programs and 
activities. The Congress authorizes and appropriates funds for the annual 
military construction programs designating which projects the services can 
build within the fiscal year. The most significant document in control- 
ling the procurement methods of contract construction is the Armed Services 
Procurement Regulation (ASPR) . This manual, published and continually 
updated by DOD, is the written intent of governmental policy with respect 
to procurement by the military services. 
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2.3. 2.1 Congress 

The manner in which the Congress conducts its business has a 
profound effect on military construction (MILCON) programs. The annual 
budget approval process that Congress utilizes has a significant effect on 
the manner and speed in which construction can be procured. 

2. 3. 2. 1.1 Government Accounting and the Congress 

The accounting system of the government affects decisions for 
military construction. The federal system is based on a cash budget rather 
than an accrual system which is the primary system of business. Expenses 
are not shown until cash payments are actually made. Award of a construc- 
tion contract may obligate funds for use on a particular project, but no 
costs are expensed until a payment for the work is made. Large projects 
which may service the government for 50 years are not allowed to be expensed 
over the life of the facility, but rather are completely expensed by the end 
of the project. This type of system does not give an accurate picture of 
the assets held by the U.S. government, but it may be congruent with the 
goals of many Congressmen as they view government spending. Many of these 
statesmen view government spending programs, of which construction is a 
primary one, as a means to bolster (1) the economy of their regional con- 
stituencies and (2) the national economy as a whole. Thus, the effect of 
government spending is not felt by the economy until payments are made for 
services rendered. Finally, the nature of the government accounting system 
may seem inefficient from the manager’s point of view, but it suits the 
requirements of the Congress. 

2. 3. 2. 1.2 Budget Control and the Congress 

The MILCON budget is one of the most closely scrutinized budgets 
the Congress reviews before approval. The goals of the Congressmen who 
review the MILCON program may be very diverse, but there does seem to be 
some common concerns and areas of emphasis that have significant influence 
on the way funds are authorized and appropriated. The questions contained 
in Appendix A were posed in a letter to Senator John Tower (R- Texas), and 
his letter reply is shown as Appendix B. Gil H. Woerner of NAVFAC, who is 
directly involved in the preparation for and in the proceedings of 
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Congressional subcommittee hearings on the MILCON budget requests, was 
interviewed by the writer regarding the areas of concern to the Congress- 
men.^ The interview and the letter both indicated that (1) validity of 
construction requirements, and (2) cost are the prime concerns of the law 
makers. The manner in which projects are implemented, their responsive- 
ness in meeting the need, and the progress of construction are of little 
concern to the legislators, other than in the case of severe cost problems 
or highly unusual circumstances. The government overhead cost in connec- 
tion with construction has also been the topic of some concern to the 
various subcommittees. This is understandable since it is actually part 
of the total construction cost. 

In deciding at what magnitude to finance the proposed MILCON 
program, the Congress does view the success with which the preceding 
year's program has been obligated. Obligation here means that the 
construction contract for a project has been awarded. This has no bearing 
on the physical progress of the job or the amount of payments made, but it 
is some measure that the project is at least in the construction phase. 

As Mr. Woerner explained, Congress tends to underfund the proposed 
MILCON budget in proportion to the size of unobligated portions of last 
year's appropriation.^ Therefore, there seems to be some correlation 
between success in obligating one year's budget with the success in 
getting a higher percentage of next year's budget appropriated. 

2. 3. 2. 2 Armed Services Procurement Regulation (ASPR) 

The ASPR is the document that implemented the Armed Services Pro- 
curement Act of 1948. A letter from the President to the Secretary of 
Defense on 16 February 1948, stated that this act was the basic policy 
of the Government with respect to military procurement and even though the 
services were granted some latitude in their procurement methods under the 
Act, the basic need remained to assure favorable price and adequate service 
to the Government. This was to be primarily achieved through formal 

advertising with a fair share of all procurement to be awarded to small 

q 

business concerns. The ASPR clearly reflects this intent. In the General 
Provision section of the document three objectives are stated very clearly: 
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(1) All procurements, whether by formal advertising or by negotiation, 
shall b| made on a competitive basis to the maximum practical 
extent . 

(2) Purchases and contracts for supplies and services shall be made 

by formal advertising in all cases in which the use of such method 
is practjgal and feasible under the existing conditions and circum- 
stances . 

(3) It is the policy of DOD to place a fair proportion of its total 
purchases and contracts for supplies, research and development, 
and service (including, but not limited to contracts for mainte- 
nance, repair and construction) with small business concerns. 



2. 3.2.2. 1 Formal Advertising 

The Armed Services Procurement Regulation outlines the requirements 

for the entire bidding process-solicitation, submission and award. The 

award must be made to the lowest responsible bidder whose bid is 

12 

responsive to the Invitation for Bids. 



2. 3.2, 2.2 Negotiation 



ASPR is very clear in defining when negotiation is permitted and who 
has the authority to authorize it. In regard to construction negotiation, 
this is only permitted for: 



(1) National Emergency declared by the President or Congress 

(2) Public Exigency such as fire, flood, explosion, other disasters, of 
a structure and/or its contents which are in immediate danger. 

(3) Small purchases less than $2,000 for construction. 

(4) Personal or professional services 

(5) Purchases outside the U.S. 

(6) Supplies or services for which it is impractical to secure competi- 
tion through formal advertising 

(7) Experimental, developmental or research work 

(8) Classified purchases 

13 

(9) Negotiation after advertising fails. 
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Contracting officers are further constrained in that 
determinations and findings must be made to justify entering into negoti- 
ated contracts and to justify the type of contract being used. The 
hierarchical level at which determinations to negotiate can be made are in 
some cases very high. For example, only at the Secretary of Defense level 
can reasons (7), (8), and (9) above be used to justify negotiations. 

2. 3. 2. 2. 3 Small Business 

The Armed Services Procurement Regulation requires that all 

proposed procurements for construction between $2,500 and $500,000 be 

automatically set aside for small business concerns to bid. In general 

construction, a small business contractor is defined as one whose average 

annual receipts for the last three years do not exceed $7.5 million. For 

subcontractors, different amounts are specified depending on the type 

of work done, but the range for average annual receipts is $1 million 
14 

to $2 million. 

2. 3. 2. 2. 4 Maximizing Competition 

The ASPR seeks to maximize competition throughout all the levels of 
contractual relationships that may result from the basic procurement 
contract . 

Plans, drawings and specifications or purchase descriptions shall 
state only the actual minimum needs of the Government and describe 
the supplies and services in a manner which will encourage maximum 
competition and eliminate insofar as possible, any features 
which might limit acceptable offers to one supplier's product, 
or to the products of relatively few suppliers. ^ 

Proprietary specifications are not allowed, either directly or indirectly. 

Thus, the public environment imposes the reality of cost and the 
mechanisms necessary to protect public funds as constraints on the 
military's plans for mission accomplishment. 

2.3.3 Naval Facilities Engineering Command Organizational Environment 

The organizational structure and operating procedures of NAVFAC 
can also be considered an environmental factor in the procurement of 
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construction by the Navy. Although NAVFAC provides construction services 
for the U.S. Navy, this is only one of its functions. Since the facilities 
planning and contract procurement process will later be discussed in 
detail, this section will give an overview of the functions that NAVFAC 
performs . 

NAVFAC is charged with: 

(1) Support and training of the Naval Construction Force (SEABEES) 

(2) Designing and Constructing all shore facilities and deep ocean 
structures for the Department of the Navy and other agencies when 
assigned 

(3) Planning for all shore facilities requirements 

(A) Maintenance and operation of the Navy f s shore establishment 

(5) Management of the Navy’s real property 

(6) Research and development work on problems related to NAVFAC ! s 
functional areas 

(7) Maintaining readiness for contingency actions, limited or general 
war for mobilizations areas that involve NAVFAC functional areas. 

(8) Assure the readiness and capability of Civil Engineer Corps 
officers and ^gabees in the Naval Reserve in the event of 
mobilization. 

The functions of NAVFAC involve more than just new 
construction for the Navy. The organizational relationship that exists 
with other parts of the Navy for accomplishing these functions adds even 
more complexity to the situation. Examples of these organizational com- 
plexities are : 

(1) Even though NAVFAC is concerned with maintenance and operation of 
Naval shore activities, the funds for this function are allocated 
by the major command who is the primary user of the base. Thus, 
NAVFAC must provide guidance for management of the Public Works 
Department, technical assistance, and assistance to the major 
command in determining the funding levels required to maintain and 
operate the base. 

(2) NAVFAC is primarily a Civil Engineer Corps (CEC) command, but it 
does not have complete control over CEC officers. The Bureau of 
Naval Personnel assigns them, the Navy Education and Training 
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Command educates them, and the majority work in activities whose 
chain of command does not include NAVFAC. However, the Commander 
of NAVFAC is the Chief of Civil Engineers, so NAVFAC is looked to 
for overall CEC manpower planning and CEC selection criteria. On 
the other hand, all CEC officers feel that NAVFAC should look out 
for Navy wide CEC interests. 

NAVFAC is caught up in literally hundreds of these organizational relation- 
ships and interdependencies, with some formally drawn and many which 
are informal. 

In summary, two points should be clear before looking at the formal 
organization of NAVFAC and its subordinate commands. 

(1) NAVFAC performs more functions than just design and construction 

(2) NAVFAC does not exist in a vacuum, but in the complex organiza- 
tional framework of the Navy within which many inter and intra- 
relationships exist . 

Figure 2.3 shows the organization of NAVFAC and its field activ- 
ities. In addition to Engineering Field Divisions (EFD), which are 
primarily of interest here, there are nine Public Works Centers which 
provide common public works support to all commands in large Naval com- 
plexes and two Construction Battalion Centers which are home bases and 
support sites for Naval Construction Forces (SEABEES). 

The headquarters organization for NAVFAC is shown in Fig. 2.4. In 
examining the organization, one can see that it is designed to cover the 
functions previously mentioned in this section. The Deputy Commanders 
for Facilities Acquisition (09A) and Planning (09P) are primarily concerned 
with meeting facility needs by construction. The Commander of NAVFAC is 
designated as the Contracting Officer for construction and other types of 
contracts that affect shore facilities. NAVFAC realizes that efficient 
implementation of the MILCON program and other construction programs cannot 
be directly managed from Washington. Thus, NAVFAC operates largely on a 
decentralized basis, with the Commander delegating most of his contractual 
authority to the Commanders of the EFD's and EFD's being charged with the 
responsibility for actually developing construction requirements and 
executing the MILCON program. NAVFAC* s role becomes one of: 
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Organization of NAVFAC and Its Field Organizations. 
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(1) Basic policy formation 

(2) Liason with major naval commands for which NAVFAC provides services, 
as well as with other DOD and federal government activities. 

(3) Management ^ an exception basis of problems experienced by field 
activities . 



The Engineering Field Divisions are the regional arms of NAVFAC. 
There are six EFD's and they work closely with all the Naval shore 
activities in their geographic region on facilities matters. An 
organization chart for a typical EFD is shown in Fig. 2.5. In fact, 
their mission sounds much like the functions of NAVFAC that were listed 
previously: 



To accomplish the planning, design and construction of public 
works, public utilities and special facilities including acquiring 
and disposing of real estate of the Navy and other Federal agencies 
and offices; to direct and administer the operation and maintenance 
of family housing; to assist activities in the application of the 
programs which are assigned to the NAVFAC for technical or manage- 
ment direction; and to perform such other functions as may be ^g 
directly by the Commander, Naval Facilities Engineering Command. 

In the realm of planning, design and construction, the EFD f s are 
the level in the hierarchy where: 

(1) Detailed work is done in assisting shore activities in developing 
planning 

(2) Designs for major new construction are accomplished either in-house 
or with private A-E, and 

(3) Construction at shore activities is monitored. 

These functions are handled primarily by the Facilities Acquisition 
Department (09A) and the Facilities Planning Department (09P) . 

In order for EFD's to effectively operate on this decentralized 
basis, the Commander of NAVFAC has delegated most of his contracting 
authority to the Commanders of the EFD's. In using their contracting 
authority to award and administer contracts, these Commanders are referred 
to as Officers in Charge of Construction (OICC). The Commanders of the 
EFD's delegate the authority for smaller contracts to certain CEC Officers 



34 




Fig. 2.5. Engineering Field Division Organization. 
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at Naval shore activities, so these officers become OICC's for limited 
scope work. Two EFD ' s, Pacific Division and Atlantic Division, are so 
large in geographic area and magnitude of workload is such that each one 
has further delegated its design, construction and contracting functions 
for certain locations to major OICC's. There are also two Officers in 
Charge of Construction who report directly to NAVFAC. They were formed 
to complete the specific tasks of building the support site for the 
Trident Submarine in Washington State and the Uniformed Services Medical 
University in Bethesda, Maryland. The organization of the OICC ’ s is 
similar to an EFD 1 s 09A or Facilities Acquisition Department - its three 
basic elements are design, contracts and construction divisions. 

Each EFD and major OICC have numerous field organizations that are 
headed by a Resident Officer in Charge of Construction (ROICC) to administer 
contracts during the construction phase. These ROICC offices are 
located at most major Naval facilities, and the size and extent of each ROICC 
organization varies greatly with the volume and nature of the construction 
being undertaken. An example organization chart is shown in Fig. 2.6. The 
detailed functions of the ROICC will be explained later in this chapter. 

NAVFAC T s multifunctional organization has an environmental effect 
on the task of procuring contract construction. This multifunctional 
purpose should not be ignored in determining the most effective system for 
obtaining new facilities. 

2.3.4 Construction Industry 

The final segment which strongly influences the facility procure- 
ment process is the construction industry itself. The strength of national 
defense of the U.S. is largely a function of its industrial capabilities 
and capacities. Construction for defense purposes is no exception. The 
bulk of military construction is procured by contracts with the private 
sector, so that the application of the resources of the construction 
industry to defense projects has a significant impact on their outcome. 

The industry is also extremely important to the economic condition 
of our country, and likewise it is quite sensitive to the economic state of 
the nation at any given time. The magnitude of the industry is enormous. 
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Fig. 2.6. U.S. Navy Resident Officer in Charge of Construction. 
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(1) 14 percent of the Gross National Product is accounted for by 
construction . 

(2) 3,500,000 employees are directly involved in construction 

(3) 16 percent of the nation^ labor force is involved in construc- 
tion related industries. 

The construction industry has also been characterized as a back- 
ward industry that is poorly managed. 

Construction contractors, generally speaking, have been slow in 
applying proven management methods to the conduct of their 
businesses. Specialists have characterized management in the 
construction industry as being f weak, 1 'inefficient,' 'nebulous,' 
'backward,' and 'slow to react to changing condition.' This does 
not mean to say that all construction companies are poorly 
managed. On the contrary, some of America's best-managed 
businesses are construction firms, and it may be noted with 
satisfaction that the list of profitable construction companies 
is a long one. Nevertheless, in the overall picture, the 
construction industry is at or near the top in ^e annual rate 
of business failures and resulting liabilities. 

There are many reasons to dispute the claims of poor management by 
contractors . 



(1) Construction projects are unique in character and do not lend 
themselves to standardization. 

(2) Construction operations involve many skills and are largely non- 
repetitive in nature. 

(3) Projects are constructed under environmental conditions of weather, 
location, transportation and labor that are more or less beyond 
the contractor's control. 

(4) The construction business is a volatile one, with many cyclical ups 
and downs. 

These superficial reasons do not make the results any easier to 

accept, however. Manufacturing productivity increased 25 times faster 

than construction productivity in the period 1900 - 1952, and there is no 

22 

reason to believe that this trend has not continued. From 1969 to 1973 
40 percent of all business failures were in construction. This is three 
times the national average. Dun and Bradstreet indicated that 85 percent 

r; , 23 

or these construction failures were due to poor management. 
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Experts in industry, government and education are trying to help 
reverse the poor performance of the industry and in the process they are 
exploding some of the myths that innovative management methods and techni- 
ques originally used in manufacturing are not applicable to construction. 

2.3.4. 1 Contractors 

For more insight into the construction industry one needs to know 

the nature of the participants in the process and their relationships. 

Contractors, for example, are mostly small firms. In 1970 there were 

875,000 contractors in the U.S. Seventy-five percent of these employed 

24 

an average of eight employees or less. Seldom can one of even the very 

largest construction firms garner over 1 percent of the nation 1 s construc- 
25 

tion volume. There is no General Motors of the construction industry. 

Contractors tend to specialize and organize themselves along functional 

lines. It is not uncommon for a general contractor to perform only 15 

percent to 20 percent of a job he has contracted for with his own directly 

2 6 

hired personnel. The rest of the work is subcontracted to specialty 
contractors. Electrical, mechanical, sheet metal, steel erection, con- 
crete, elevator, and masonry subcontractors are examples of specialty 
contractors commonly found in most vertical construction projects, and 
collectively they do the bulk of the actual work. The general contractor 
has in effect, become a broker who contracts for the entire job under the 
traditional lump-sum contract approach, and he then turns around and sub- 
contracts with specialty contractors for most of the project. The general 
contractor's function has become one of scheduling, coordinating, and 
controling subcontractors in addition to supervising the work of his own 
forces. Thus, the make-up of constructing organizations along functional 
lines has helped to promote smallness. The divisibility of resources into 
such small units could partially account for the slow pace of productivity 
gains. The meager size and technical orientation of firms has prevented 
them from investing in management improvements. National contractor 
associations have also failed to fill effectively this void and they 
still exist as loosely knit organizations that are interested mostly in 
lobbying efforts. 
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The lack of managerial initiative by construction contractors is 
substantiated by the presence of clauses in federal government contracts 
which require builders to use management tools such as CPM (Critical Path 
Method) schedules and to institute formal quality control programs, 

2.3.4. 2 Organized Labor 

The nature of labor and particularly organized labor has a signifi- 
cant impact on the industry, since construction is a labor intensive busi- 
ness. The structure of organized labor with its 19 different construction 
trade unions complements the specialty structure of the contractor previously 
discussed. Contractors need flexibility to expand and contract their labor 
supply rapidly, and to move great distances from job to job. The unions 
provide a stabilizing function to the industry by 

(1) Enforcing standards of work and compensation 

(2) Conducting training programs 

27 

(3) Referring skilled specialists to work at the contractors request. 

Bargaining and the resulting agreements are primarily local func- 
tions. The nation’s 10,000 union locals do most of their own negotiating 
with local contractors associations, since the unions tend to be better 
organized than the contractors. Local agreements for a particular trade 
are generally not coordinated with other agreements in the same geographic 
area, and this results in a variety of expiration dates and work rules. 

These staggered expiration dates may result in a succession of strikes that 

28 

"cripple" the progress of construction in a certain locality. National 
unions and contractor associations play only limited roles in the bargain- 
ing process. National unions do not become involved until they are 
requested to approve a strike. National contractor associations have no 

29 

power to intervene in local disputes and are too poorly staffed to do so. 

In many cases national contractor associations and national union represen- 
tatives reach agreements on issues menacing the "union” construction industry, 
such as regressive work practices that promote gains by open shop contrac- 
tors. However, these "far sighted" changes are very difficult to incorpor- 
ate into local agreements due to the limited powers of the national 
30 

organizations . 
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Labor ! s impact on construction is also a function of the nation’s 
economic condition. When the economy is booming , construction usually is 
too; and labor is in short supply. In order to prevent successive work 
stoppages, contractors consent to wage demands more readily. During a 
strike union workers in one local’s area can frequently work in a neighbor 
ing local’s territory, so strikes frequently have less impact on the 
workers than on the employers. Locals become quite militant and seek to 
maximize wage gains and employment by sustaining regressive work practices 
Since the market price of labor is fixed and every "union” contractor 
knows the unit cost of the other contractor’s labor is the same, a con- 
tractor can easily pass the cost of wage settlements onto owners in later 

contracts without losing any competitive edge. Thus, the incentive is 

31 

not too great for contractors to staunchly resist wage demands. 

When the economy is in a recession and construction activity is 
low, the local unions seek help from the national hierarchy and they 
tend to seek incorporation of national agreements into local contracts 
to protect their share of the construction market from open shop encroach- 
ment. Thus, the fragmentation of organized labo; has worked to exploit 
the fragmentation of construction contractors by gaining phenomenal wage 
increases. The inflated cost of construction has prompted the rise of 
open shop contractors and the use of other techniques such as prefabrica- 
tion and in-house construction personnel to the long range detriment of 
32 

labor unions . 

2.3.4. 3 Design Professionals 

Architects and engineers are another significant group involved in 
the construction industry. They design the structures that are 
to be built and they, too, tend to be a fragmented group of numerous firms 
which usually specialize in various fields - architecture, structural, 
mechanical, civil, electrical, foundation, environmental, etc. Architecture 

and engineering firms are usually very small , employing an average of only 

33 

8 professional people. On a typical vertical project the architect is 
the lead designer. He contracts with the owner to produce the plans and 
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specifications and oversee the construction. The architect then retains 
firms involved in other disciplines to provide additional expertise. Thus, 
the design is produced by a number of firms in the same way that construc- 
tion is produced by a number of contractors. 

Architects and engineers (A-E) have also tried to remove themselves 
both physically and legally from the construction process. Frequent court 
judgments against A-E T s because of construction accidents and failures are 
major factors in driving up the cost of professional liability insurance. 
Many times the A-E 1 s become targets of suits even though there is no apparent 
contribution to an accident on their part. Since many contractors are 
shielded from a suit by workman’s compensation law, the A-E is the next 
target. Thus, at a time when projects are becoming more complex and the 
designer has much more of a need to gain knowledge from the field, he is 
staying away from the job site for legal reasons. 

A-E’s have come under fire in recent years for elaborate designs, 

lack of coordination among disciplines, poor estimating, and poor cost 

control. One of the problems is that architectural and engineering 

education programs give little emphasis to the subjects of estimating or 

cost engineering. Peter Blake, an architect commenting on the state of 

architecture said, "Expressing structure is driving builders mad, driving 

34 

clients into bankruptcy and driving architects into premature graves." 

2. 3.4.4 Integrating Forces 

The fragmented construction industry and its participants are 
showing some signs of integrating forces to bring the process back 
together. In some cases, architects and engineers are combining to 
provide a broad range of services within the firm. Out of the 1975 
Engineering News Record’s (ENR) top 500 design firms, 54 were listed 
separately as design-constructors; with the top 16 doing a combined total 
of $36 billion of construction work, with none of these 16 doing less than 
$1 billion each. The $46.4 billion awarded to design-construction was up 
46 percent from 1973. Of the straight design firms, 41 out of the top 50 
(82 percent) provided construction management services, while 206 out of 
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the entire top 446 (46 percent) also provided these services. 

Construction management will be discussed in detail in Chapter 4; 

however, the trends indicate there are forces in the industry seeking to 

integrate the design and construction processes. Many of the design- 

constructors are also listed in the ENR's top 400 construction companies. 

In fact, the top 14 construction companies in 1974 all provided design 

services as well as construction. All but two of these firms provided 
„ 36 

CM services as well. 

The construction industry is under great stress. As projects 
become more complex, as environmental and energy factors concern 
designers and even the operations of contractors, and as owners become 
less patient because of inflationary forces, some segments of the 
fragmented world of construction seek to become more integrated to over- 
come these "hurdles.' 1 Considerable uncertainty must prevail concerning 
the future state of construction. When economic recovery does become 
complete and construction again nears full employment, will the industry 
face outrageously inflated wage demands? What about the national labor 

shortage that Drucker predicts to begin in the late seventies, due to a 

37 

decline in the birthrate following the "baby-boom" years? What will this 
do to a labor-intensive industry such as construction? Every owner who 
procures contract construction must be sensitive to the changes in the 
construction industry environment to determine how it will affect himself 
and his organization. 

2 . 4 S umma ry 

This chapter attempted to provide the goals and objectives in 
support of which Navy construction is performed. The environment in which 
construction is pursued in support of the organizational objectives has a 
significant effect on the responsiveness and effectiveness of new facility 
production. This environment contains the constraints that must be over- 
come and the resources that must be employed to provide new facilities for 
the Navy. The next chapter will outline how facility requirements are 
presently transformed into completed projects. 
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CHAPTER 3 



THE EXISTING NAVY FACILITY PROCUREMENT SYSTEM 



3. 1 General 

The process of major facility procurement by the Navy is divided 
into three phases: planning, programming and implementation. A thorough 

understanding of the mechanics of turning requirements into completed con- 
struction is necessary before alternative systems can be contemplated. 

3.2 Shore Installations and Facilities Planning and Programming System 

The first two phases are encompassed by the Shore Installations and 
Facilities Planning and Programming System (SIFPPS). This is perhaps one 
of the most comprehensive planning systems developed by any organization. 
The aim of the system is to ensure that resources allocated for shore 
facilities are in balance with the requirements of Navy operating forces 
and approved Navy programs. ^ 

3.2.1 Facilities Planning 

The system begins with assembling the support requirements of the 
Navy and after numerous steps, it evolves into specific definitive 
construction projects. The segments of the SIFPPS process are: 

(1) Logistic Support Requirement 

(2) Basic Facilities Requirements List 

4 

(3) Evaluations of Existing Shore Facility Assets 

(4) Summary of Facility Excesses and Deficiencies 

(5) Correction of Facilities Deficiencies 

(6) Program Objectives 
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3. 2. 1.1 Logistic Support Requirement (LSR) 

The LSR is the means by which all tasks, functions and workload of 
a shore activity or command projected over an eight-year period, are identi- 
fied and analyzed. This essential planning information for each activity 
is delineated by: 

(a) Mission, tasks and functions 

(b) Activity organization and staffing requirements 

(c) Interdependent relationships with other activities 

(d) Loading plans (projection of personnel, ships, aircraft, etc.) 

(e) Equipment inventories and allowances 

2 

(f) Workload analyses 

The LSR is limited to peacetime planning, and is not intended to identify 

3 

support required for contingency or mobilization plans. The LSR prepared 
by each shore activity must be approved by all superiors in that activity’s 
chain of command up to and including the Chief of Naval Operations, since 
a shore installation’s projected workload is normally a function of high- 
level Navy and DOD planning. The LSR serves as the basis for determining, 
developing and validating all facility requirements. 

3.2. 1.2 Basic Facilities Requirements List (BFRL) 

The BFRL enumerates the essential facilities required for the 

activity to perform its missions, tasks, functions and workload as outlined 

4 

in its approved LSR. The BFRL denotes the facility requirements 

(1) By type using standard Navy category codes and 

(2) By quantities standard for each code 

For example, U.S. Naval Station, Anypcrt, FL may require 

(1) 10,000 FB (Feet of Ship Berthing) of General Purpose Berthing Pier 

(2) 600 MN (Men) Bachelor Enlisted Quarters 

(3) 25,000 SF (Square Feet) of Adminstrative Space 
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These requirements are determined with the aid of published Navy planning 
guidelines, and they are zero-base in nature; that is, they are listed 
without regard to existing facilities. They are just what the name says - 
basic requirements. The 3FRL is prepared by each major shore-activity, 
reviewed by the cognizant Engineering Field Division for technical adequacy, 
and submitted through the activity's chain of command to NAVFAC for approval . 3 



3. 2. 1.3 Evaluations of Existing Shore Facility Assets 

The purposes of this step in the planning process are as follows: 

(1) To determine to what extent that existing facilities of an activity 
satisfy the facility requirements established by the BFRL. 

(2) To physically inspect the existing facilities to determine 
structural conditions. 



(3) To recommend changes in the current use of facilities in order to 
achieve the optimum use of existing facilities to satisfy military, 
operational and functional requirements. 

(4) To determine if existing facilities, presently inadequate, can be 
adapted to satisfy basic facility requirements. 

(5) To recommend, when feasible, that a basic facility requirement be 
modified to permit acceptance of something less than complete 
satisfaction in order to make use of existing assets. 

(6) To identify obsolete facilities that should be removed. 

(7) To determine facilities exgess to basic requirements that may be 
reassigned or disposed of. 

The cognizant EFD performs the on-site evaluations at shore activi- 
ties at approximate frequencies of two years . The evaluation serves as the 
step where the basic requirements are meshed with the existing facility 
assets. 



3 . 2 . 1 . 4 Summary of Facility Deficiencies and Excesses 

The purpose of this summary is to provide all echelons of command 
with information relating to the extent to which basic facility require- 
ments are not fulfilled by existing assets. It also provides initial infor- 
mation as to the extent to which existing assets may exceed an individually 



